Genetic structure of black rat populations in a rural plague focus in Madagascar by Gilabert, Aude et al.
Genetic structure of black rat populations in a rural
plague focus in Madagascar
Aude Gilabert, A. Loiseau, Jean-Marc Duplantier, S. Rahelinirina, L.
Rahalison, S. Chanteau, Carine Brouat
To cite this version:
Aude Gilabert, A. Loiseau, Jean-Marc Duplantier, S. Rahelinirina, L. Rahalison, et al.. Genetic
structure of black rat populations in a rural plague focus in Madagascar. Canadian Journal of
Zoology, NRC Research Press, 2007, 85 (9), pp.965-972. <10.1139/Z07-083>. <ird-00261411>
HAL Id: ird-00261411
http://hal.ird.fr/ird-00261411
Submitted on 6 Mar 2008
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de

















































































































































)ﬃFﬃ/Â +`" ©-+ﬀF,-. Z.Å!ﬂ+x
-+ﬂ.W





















ﬀﬁﬃ/ ,*` "^ﬁ0ﬀ¿2ﬃ-l/ ÀtR`¨B+,¾ﬃﬃ¿nﬃ\





















Ä " F>+³ﬃ "¿&`¿¾!.Â 



































































.""¦Z"¨ `¼e+,¾ﬃ¿ ﬂv.v¦|"ﬂ0U$%¼©F!ﬂ¼/ +.W.Ê!0 )¨ ¦p
`¼¤ﬃ
 ",e¼3ﬀ3)  3.`Ä¨















Êﬃsﬁﬃ+e`µ-Z³! "¿&`¿¾!¦|".¨r`©`Ë¾ﬃ¿¾!" *p!+ +³N-¼+`.ﬃﬂ¨¦|Fe)DÀU





,! xFﬃ`¼|+ﬁﬃﬁ0!.-.)ﬃlﬂ+ +³0-¼+ﬀ3ﬃlﬂ+ .¨-¼+`.ﬃ©UÆnﬀ..FB"Ä!3
¦|+`Ê!ﬃB»¦Z +e5e-+.·-0
J
& ¾))D "".ÂDB¼£. 

,! Fe ﬃ¼+¼-.Ê! ﬂ0 ﬁﬃﬁ0D.©ﬀ.D
©Fﬃ`"<Ìﬂ ``Ìﬂ+ ﬃ 
)Â)+ !¦Z".¬ﬂ ﬁﬃ











eÁ` ﬂ  ﬂF,-+ " ﬃ¼/)`^ﬁÊ!NU{±t ﬂ
ﬀ¼+eﬃ "-. ﬃ¼"FÂNﬁﬃÊ&
`¿ﬃﬀ "©ﬀ¿¾ﬃ ﬂ|ﬁﬃ)ﬁ0ﬃ
.D.* ! ¼" ""ﬀﬁﬃ-3,.ﬃﬁﬃ0ﬃﬀ`^·p"`+¾) "ﬃ.ﬃﬂ)Ê!+|ﬂ0
ﬂ0Â"¦|Ê!0 ﬂvﬁﬃﬁ0!.-.)ﬃ ﬂ




































































































 "&`/ﬂ 2Âo-§2ﬃ¨ ".¿*














































































































+` ﬃ"+`".Â 0x`ﬃ "-"ﬂ p·





























































































































































































+¦1ﬁﬃ. p¨ "+-3"ﬂ¬N . `¿³ .ﬃ ".·-Ì+¾ﬃ.W


































































































































































































¡>")e+ﬁ.  "ﬃ)eﬂ0¿ﬃ- +`)¿Â1- ﬃ+p
)s¾ﬃ.+!$`·-ÀU



































































































































































































































































































































ﬁe`"ﬃ "W ¨Dl""0 |
,&-ﬁﬃ" -"ﬂDUÆ8¾)+ﬀÂ .ﬃﬂ)¿¾ﬃﬂ!"Ë
© l,! / "0x`FD<Â ﬃ"0FÂNﬁﬃ"ﬂ{©Ze)¦p .ﬃ ½20Ä0pxp`¦p









































































p+e$ "". ©D-"ﬂ|¾)+t.&.ﬃ "&	/" +Åe"¦§ﬁﬃ.Nl.W /ﬀ3)1&`.§












 !¦12!+ o""0 .ﬃﬂ+ﬁﬃ"ﬂ"¨ ) e¦pﬁﬃ `.²¨
T
p0  "" ©D-"ﬂ &`.v
ﬃ
`+e+ﬀ/ 



















































































































































! Fﬃ` p "e .0¾!
ﬀ¿ﬃ©-"ﬂ&`.v
















 ^ﬁﬁ`W/ +ﬁW" "0o.ﬃﬂ)¿¾!ﬂ!F <¨-ﬃ ﬁDﬁ0ﬃ.-.WÀU












#&#   "^ " " "ﬃ¦§¦Wﬂ- 

















>"ﬂ¦p3³NFﬃ`$¦pﬃﬂﬃ5©,!¦Z.l /)ﬀe3-"ﬂZ"."1FB"Ê!+ﬃ " ¦W0|ﬁﬃ)ﬁ0!.-.W©U

l"/   "B
­










+ﬂ p·-v¾ﬃ"¿! W ﬃ F`¦    
V
U {¦pD, ^ﬁﬁﬀﬁﬀ.- !¦2!^ )

























































" " /)`ﬂ0.NÅ- 























































































































































































































































































































































































































































































































B" "ﬂ  "¿s
-+
Q



























































































 `.ﬃ<- /¨ ﬃ+

























































































! ÀFﬃ` ¿- .ﬂﬃ0 ^ﬂ 00-ﬂN0 ﬁﬁ0ﬃ.-.WÀU ﬂ 
ﬃﬂ  `.ﬃ





























































































































. !^.Â¤2Â s`.¤`/ ""|¦p















































































































































-+ﬂ.  ﬃ+ﬀ3 Zﬂﬀ-+`"

3)Å2!©p"^Åﬁﬃﬁ0D3ﬀ3)ﬃR¾)+`·ﬀoﬃ"`+ﬁ ¨
















) ﬀﬁﬃ" " p·




-+`"-.-.  +³ﬁﬃ¨ -"ﬂ¤
































































2Â ·``"  










































2ﬃ©p"" .ﬂﬃ) ^ﬂ N-ﬂ00¬ﬁ)ﬁ0ﬃ.©ﬀ.D ¦pª³ﬁW". p0Â«



















#¥W ^ﬃ  ^FU
KﬃLLWP¨T`J
ﬂ!§
 `¨ﬀ0ﬃ` "pﬁﬃ+ﬀ¦|"" /lﬂ "0¾ﬃ.`)¦|"-"
,-©2ﬃ<·
Âl



















































































 ` "^-". 




















































































































































































































$ +Âﬃ ". 1
5B`3p-^¾))






































































































































































































































































































































































































































































































































































































































































































































































































































































































































 t"""ﬂ  "<W 
`".¦pW!U
°
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































,   / G G
















,   E ,.
-
,    G











, H , ,.
-
,   E ,.
-
,   / ,.
-
, , 
























































































































































































































































stﬀ)20u5vF w	Jvwx	  TJzyTx w	Jvwwﬃ w	Jvwﬃ {	J|{ }ew	Jvwwl   TJ~x	y J~	 }hw	Jvwwl 




 T?stﬀ)20 ,5bﬀ46.ﬀﬂ	,Gm,</BFO0+*03^ﬀ4ﬂM0-.')3/:7ﬀ)205>5R?^)0+6B/O')5R 2G0+* ﬀﬂl23ﬀﬃ-gI)5u6)3/O8)P6)C,5R2
0+6B2?T,*q5R? ﬀ4ﬂO0SRm576)/5zN)5/?0<eA0S-.')R/ 5u6dT02G ,ﬃIB')ﬀ4'70C>57ﬀ6^ 0? ﬀI>0+5763/ ﬂ<*Aﬀﬃ-ﬁﬀﬂﬃ 
U"! *q5>2PG0+*/$#% Y&'x)www]XJ)#&6.,Gg-n0+'hﬀ4ﬂM! 0/0P8	0?A20*^ﬃI)R02)(=576)?V/5R-:5v>/ ,GBm')0P8:6B/S-n5<2
0+*30J)LkGBg/457ﬂ,ﬂqP*6?t7+N)<ﬀﬃﬂM8*+F 5u6)/5R20C>/15762+*A05u68=0>5</g7+N< ')+*",>+'	ﬀﬂMx)ww1- G5 8ﬃGB^
ﬂ<*ﬀﬃ- w*x)ww1G578ﬃG.>ﬀ 0XI)ﬀN):yKww - G578ﬃGJﬃLMG)&;.G5v>925z*2R?*+'*A?6?>3/:,Gg0+*A0.ﬀﬃﬂl!d06/ﬀ,ﬀ1ﬀ6
,Gj-.0+' ﬀﬃﬂ1! 0/)0+8)0?A2?0P*^90+6B/ ,GB a0S-.')R/(7ﬀ)205>5R? U ;.5vqG ,GBS5 * 6)0-n 06B/ ,GBS5 *c2ﬀ)/ 576
I*A02)()C>]XJMLMG`I)R02)( 25u*A2SR *+'*T6?>/eN)5R0P8)B ,G0CV;.P*`6Bﬀ?gA0S-'ﬃR/ 576 ,GB </57/ 0+*0KJ
LMG:I)ﬀ,+H0+*ﬀ)6/e032SG=')5n2G0+*ﬁ5u6B/45R20X>/ G0+I)5>0XV0? ﬂ,ﬀﬃ77ﬀ;nPE_I)R02)(iﬂ,ﬀ*m5<0@U-]^l8*ACFeﬂ,ﬀ*"*572T
')706?>0C,57ﬀ6ﬃnU<"]A^ 0P6/ ;.G5>eﬂ,ﬀ4*.GBﬀBA?.U ]XJ@LMGeﬂq5zNe/5ﬂqﬂ>+*6?23ﬀ47ﬀ)*D.576	5R/e0T2G ')5R 2GB0+*
2ﬀ**A?q')ﬀ6//m ﬀOﬂ,5zN /457ﬂqﬂ>+*6Tl8)P6C,572 2z>P*DXJ
 .)m+R0C,57ﬀ6	G5u'	MI4C<;.3+6g8)6C>572 /57ﬂqﬂqP*6?,5R0C,5Rﬀ460/<?,57-n0C>/.0?132465-78
9 U+ ;:<132=4)5-7>8T]@?M0+6/
















    
ﬀﬂﬁﬃ !ﬃ"$#&%('*)+-,).$/0#1ﬀ2+ 345-6
798:
;<=
>? @1A
7
8:
;<=CB
